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This document contains the schematics for the Elecraft K X3 transceiver and its internal 
options. The schematics are preceded by a block diagram for context. 


The schematics are ordered as the basic KX3, then various options. 
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L.O. output is at the operating frequency. 


There is no “IF” frequency, the receiver and transmitter 
are direct conversion on 160m — 6m. 


All modulation and demodulation are performed by the 
DSP. 
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nDASH< 10 uF/16V cua [L JL Ne. 
/ pr AFGND 
asians Cl AFGND <> 
nDOT«  ] RXQ o—o 
10 uF/16V C109 N.P. 
0.01 uF 0.01 uF SCLO <> SEL 
SDAO 
FB1 BEAD == == SDA0 < > 
J1 ——— D6 
1 I2CEN[ > ae 
E CMS04 + + 
C27 C107 
0.1 uF 0.1 uF C9 C6 
9-15VDC = = = — 47 uF/25V — 47uF/25V Q9 NAT 
FDS6375 R106 — 0.05R MOSIB R82 220R 
MOSIB[ >p 
12VUNSW 8 SPARE1 zS PRET el o PT Il | a= 
A | G ] C127 1uF 
[4[ [_5 | + TN == 
R117 C123 3 | VS+ VS Kee —] E ee 
4.70K 0.047 uF x lout — 47 uF/25V C108 0.1 uF 7 
a — — 
GND VRFL HE CN13 
BATTERY = ND c10 VRL | 9-9 100 pF 
Pin 3= KEY — 47 uF/25V C129 0.1 uF 
[ DISENSE TXDACREF ~ 7 
CN7 
gege TXDACREF [__ > o—o 100 pF 
4.70K C117 1 uF 
R111 C122 == 
sn KXBC3 1.00K 0.01 uF vs1570 < — 8570 = = 
Pin 9 = KEY C106 100 pF 
C116 1 uF 
R113 e VPATEMP 
10.0K nPWRHOLD VPATEMRC |] o—o ai oF 
« — ]nPWRHOLD - 
ar apen | V d 
nPWRSW == 
PWRA L > E 6 G SPARE3 < SPARES o—o 
d Q8 DE , | Elecraft, Inc. Copyright (C) 2010, 2011, 2012. 
N C126 1 uF L Johnson 
BSS84 BZX84B3V6 C120 R107 == 
N.P. 10.0K itle 
nPWRB[ > R118 1.00K 64 4 KX3 Control Panel: Connectors 
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SCAN[105..100] 


R81 R80 R90 R89 R96 
M 3V3D 
1.00K 1.00K 1.00K 1.00K 
3V3D = 
81 S3 R95 R78 D 
10.0K 10.0K 
SANDE AR SCAN100 GAINA 
R88 
10.0K [3 GE R SANA 
D7 Sa S6 ANTOU L ÒGAN 
— — D SWCOM SW 
BMA«  ] O O O MTG1 MTG2 
BAND- — A>B a 
nPWRA KO] AN101 
BAT54C SZ, sg, 
O O O O 
FREQ ENT XIT SELOA 
a [- SEE Deeg 
SCAN102 [3 —] LOB <S SELOB 
$10 $13 S14 
ls — m un 
O O O O O O 
MSG PRE ATTN 
SCAN103 
S11 S15 S16 S 
oe O O O O O 
ATA p=, 
— A an: [ 2 SPDMICA 
ATU TUNE = APF SPOT lg |  SPDMICB | 
SCAN104 Ks xn [C S. SPDMICB 
nPWRB« |] SWCOM SW 
BAT54C EEN Si EN MTG1 MTG2 3V3D 
vs 19 MS S R91 10.0K 
XMIT CMP DLY 
SCAN105 
$19 $20 yon 
O O O O K | | —OFSBA 
RATE DISP ANTO C S. OFSBB 
5VD LEDB[ 7» 3V3D 
RP2 
LEDOFS L__> SPDMICB 
21 LEDDELTA[___> 
y LCD BACKLIGHT LEDTX [> dpi 
Ni MAINENCB ENCPWR 
LED3 LED4 LED1 LED2 
y TX DELTA OFS B ra 
Y RED Y YEL Y GRN Y GRN 
5VD 3V3D 
R63 ; 
as 47R nn RA 4.70K MAINENCA > MAINENCA 
R93 R73 R104 R103 < R57 R56 R55 R54 
100R È 2.20K 2 ORO L 1.50K 100R ? 2.20K 2 100R 2 220K 4 L__ > MAINENCB 


VLCDBKLT „voor — | 
VLCDBKLT1 wenn — | 
nen ` Eu aon. |g 8 

= Ub 4 ENCEN ENCEN D 2N7002K 


Q4 
ES TEUS Elecraft, Inc. Copyright (C1 2010, 2011, 2012. 


nt => L Johnson 
N 
itle 
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5 a 


U2C 


SPIMOSI 49 MOSI[__> SET 
PIMISO 757 DPI. PO1/SPI MOSI OSC? 
TR DPI_P02/SPI_MISO MISO < Leper 
Y 1+ DPI PO3/SPI CLK ACTO 2 
SYNC3V3 < epn DPI PO4/SPI DS nCS0 L__>—sprr n 
MO DPI PO5/SPI FLGO z c 
Ae 2-1 DPI PO6/SPI FLG1 SCK[ emre 
z 8 DPI_PO7/SPI_FLG2 BOOTSPI M25PX16 
y ] DPI_P08/SPI_FLG3 « ]BOOTSPI 
DPI_PO9/UART_TXD 5VD 6 
SDA1 R125 1.00K SDADSP en 
i [y SCIDSP 33 | ppor e 
R126 1.00K ACEO 3+ DPI P12/TWI CLK DE — EST3257 1 
DPI_P13/TIMERO : S 
C140 400 pF DPI P44/TIMER1 = 
100 pF ADSP-21479 
MOSI R20 10.0K 3V3D Place one but NOT both resistors. 
MISO R21 10.0K 
K 
R3 10.0K HI = 294 MHz default Clk. 
nCS0 R22 10.0K 3V3D 
LO = 147 MHz default Clk. 
SPIMOSI R8 10.0K = MCP120D 
PIMISO R6 10.0K R34 N.P. 
PICLK___R9 10.0K 
Pin R7 10.0K R35 ORO 
SCLDSP R13 10.0K = 
U2B 
96 R50 22.0R TCK 
=, Q D 
CLK_CFG1 9 R49 220R DO 
99 M 
BOOT_CFGO ad e 
C86 BOOT CFG1 TRST bd 
9 nEMU 
II CLKIN EMU P R48 22.0R 
15 pF L] Y2 
dan 18.432 MHz R66 4.70K 
R33 
A — 
15 pF = 
0 
d RESETOUT/RUNRSTIN 
ADSP-21479 
P1 NOTE: 


3V3D 


= JTAG-DSP = 


5 


3V3D 


nRST=0 then 1, BOOTSPI=1: SPI MASTER BOOT from Flash 
nRST=0, BOOTSPI=0: Load SPI Flash from MCU 
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RXI LD 


From IQ Detector 


RXQ [> 


C88 C72 


2700 pF Film 2700 pF Fil 


To IQ Modulator 


R51 100R 


C5 


5VA 


Mic/Phones/Speaker 


MICAUD [___ > 


c2 L1 100 uH E 
HPLOUT <<] 100 uF/6.3V ) z PLIN l 
C4 
HPROUT«  ] 100 uF/6.3V ) se 


AFGND AFGND 


C42 


R24 


R124 


N.P. 


C73 C69 C68 
m 10 uF Flim 10 uF Film 10UFMOV 6 
NS 


5VA 


R71 


U18A 
TLC2272A 


TXDACREF 
R64 


R60 15.0K C104 
2400 pF 
U18B 
TLC2272A 
TXDACREF 
R65 
C105 
2400 pF 


R53 15.0K 


0.1 uF 4 


2.20K 


LPF near U1 
C48 C56 8 
0.1 uF 0.1 uF 
0 
3V3A ` 
L 24] 
[25 | 
C43 
10 uF/10V 


TXDACREF 
TXDACREF 
L | 


PCM1803 


8.20K 


R76 


4.70K 
c95 
10 uF/10V 


3V3A 


C101 C96 
10 uF/10V 0.1 uF 


CAL/LINE1L 
C1R/LINE1R 


C2L/LINE2L 
C2R/LINE2R 


C3L/LINE3L/MICDET 
C3R/LINE3R 


CBIAS 


HPLOUT 
HPLCOM 


HPROUT 
HPRCOM 


LEFT LOP 
LEFT_LOM 


RIGHT_LOP 
RIGHT_LOM 


DRVDD 
DRVDD 
AVDD 


TLV320AIC3105 


AGND2 AGND1 


PCM1773 


ADCSCK 


L C142 near U22 
C142 


LPF near U1 1000 pF 
R36 


R122 N.P. 


= R98 0.1 uF 
SPKRLVL pe 


OV to MUTE 10.0K R120 


4.70K 
C125 
10 uF/10V 


IFA 


C87 R97 


10 uF/10V 12V 


C124 


+ 
0.1 uF 
CB 
680 uF/25V 


SPKR AMP to "STAR" GND. 


ADCSCK 


U2D 


e DAI. PO1/SPO DA 


DA PO2/SPO DB 
DA PO3/SPO CLK 
DAI PO4/SPO FS 
DAI PO5/SP1 DA 
DAI. POG/SP1 DB 
DAI PO7/SP1 CLK 
DAI PO8/SP1 FS 
DAI. P09/SP2 DA 
DAI P10/SP2 DB 
DAI P11/SP3 DA 


A DOUT 6 
L STR SG Dal P12/SP3 DB 
WTR Ü-| DAI P13/SP2 CLKI/SP3 CLK 
ri ren — 3 : " DAI P14/SP2 FSI/SP3 FS 


DAI P15/SP4 DA 
DAI. P16/SP4 DB 


DSPBUSY 
DSPBUSY el DSPDATA — — 32. DAI P17/SP5 DA 
DSPDATA < © DAI P18/SP5 DB 
[| 
[| 


4 


DAI P19/SP4 CLKI/SP5 CLK 
DAI. P20/SP4 FSI/SP5 FS 


4 


ADSP-21479 


LEDS LED R1 
DBGO TP1 
— 0 


DBG1 TP2 
el 

DBG2 TP3 
—— 0 


DBG3 TP4 
A  ———o 


NOTE: The PCM1803A and PCM1773 are configured in slave mode, 
I2S format. 
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SEG[1..60] DS1 
Seni 0 
SHAWL 1 22 SE apes 7 | 
2/53 SEG28 | [ SEGA | D 
2 8 
[54 SEG27 | [SEGR | 
4 
7 [58 — SEG26 | [ SEG6 io) 
[56 SEG25 | [ SEG7 4 | 
S6 fèy SEGA | [SEGR 15 | 
S7 [58 SEGZ | [ SEGS 43] 
S8 kg SEGIZ | [ SEGIU — 14 | 
59 76 SEG 45 | 
S10 E TENE: EG33 —] SECTA 
S11 Cer SI EG32 | [SEC 17] 
$12 [63 SI EG34 | | SEGA — 4g | 
$13 e SI EG35 7] SEGS 9] 
S14 r3 5 5 
S15 ENE eren à 
S16 Ter SI EG39 | [| SEGTS 57| 
S17 Teg — SECG37 7] SECT 24 | 
S18 Teg SEGIW 7] SECO 24 | 
S19 70 — SEG38 —] [ SEG21 — 25 | 
s20 (7, SEGA | [ SEG22 26 
S21 75 ——SEG43 | [ SEGZ3 27] 
922 [73 SEG | [ SEC24 2 | 
923 [y SEIT | [ SEG25b pal 
$24 [75 SEG4S | [ SEG26 30 | 
S25 [75 5EG49 | [-SEGZ7 — 31. 
S26 [77  SEG50 | [ SEG28 | ^ 
$27 | zg 5EG57 | [ SEG290 33 | 
S28 79 SEGO2 |] [ SEG30 34] 
S29 Can 5EG53 | [ SEG3T 35 | 
$30 H see [ SEG32 36 
SSD SES | [ SEG33 37] 
S32 [4 SEC | [ SEG34 3g 
S33 4} BEST | [ SEG35 39] 
S45 _ SEC | [ SEG36 ao! 
S35 Fa SEGO9 | [-SEGS7 — — 41] 
936 7 50 [ SEG38 49] 
S37 LR —SEG21 >] [ SEG39 43 
S38 Fo SEGZ2 | [ SEGA — 44 | 
E 0 SEGA 45 | 
S40 7, SEGTS_] [SEGA 48 | 
S41 [42 SES | [SEGA 47 | 
S42 45 SECT? |] [SEC 48 | 
943 74 SEGTS | [ SEGAS — 49 | 
6v $4445 SEGT5 | [ SEGA6 50 | 
S45 
846 M7 _ SES | [SEGR 5 | 
S47 [18 _ SEGTZ | [SEGA — 55 | 
S48 [y SEGTT |] [ SEGEO — 54 | 
R30 949 Mo —SEGTU | (SET — 55 | 
220 Er [ SECO2 58 | 
EE o° s51 M SES | EECH 
74AHCT1G04 Ses [23 SECS — | SES sa| 
1.00K C36 Sos [24 — SEGE | [ SEGS5 — 5o | 
| [25 SEG5 | [ SEG56 on | 
10 uF/10V SE SEG aa 
= = [27 SEG3 | (BER e2) 
[290 SEGT | 60 4 
3V3D : 
COM3 
[31 COM | COM: 
. SC) [a2 Com |] [ — TOU 27 
a [33 CON | [cows 1| 
[TOM  — 1| 


— PCF85134 


KX3 Custom LCD 
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VPTTUPDN R27 
nDOTA 


nDOTALT e A —— 54 
DSPDATA 


DSPB V 


VCONTRAST ER ac 
VLCDBKLT <p C DBKLT l 
[ 312] 
VLCDBKLT1 e ] VECDBKETI | 
vsi570[__> DATEMP > 
C51 c — VPATEMP — — | 15] 
VPATEMP | > 
0.1 uF c SENSE | | 
ISENSE [>  HPDET j an 
== HPDET[ 2 VBCR ES 
= VBORL_>——yTzMoR [19] 
ANTO [ 20 
VR [ 21] 
VRFL[ > VFWD | — 22 | 
VFWD|  » DAT 
SPARES Z > L 23] 
L5 47uH [ 24] 
ued E125] 
SCAN103 P —27] 
L5 and C75 are N.D, SN 2 
C75 ANTO [|] —2e 
10 uF/10V ANTOO CT 7 
- [d 
F8 wm E 
nS <= eee 
ATAL ZO BMA ae | 
BML Sp a 
< t-rex | | a 
PXD > seon ae | 
SELOA > 2 2 1 H | 40] 
SELOB 40 


12V 


R45 
47.0K 


V12MON 


3V3D 


nPWRSW 


MOS) 


NCSEEP 
3V3D 


RH2/A18/AN22 
RH3/A19/AN23 
RE1/P2C/WR/AD9 
REO/P2D/RD/AD8 
RGO/ECCP3 
RG1/TX2/CK2/AN19 
RG2/RX2/DT2/AN18 
RG3/CCP4/AN17 
MCLR/RG5 
RG4/CCP5/AN16 
VSS 
VDDcore/Vcap 
RF7/AN5/SS1 
RF6/AN11 
RF5/AN10/CVref 
RF4/AN9 

RF3/AN8 
RF2/AN7/C1OUT 
RH7/CCP6/AN15 
RH6/AN14 
RH5/AN13 
RH4/AN12 
RF1/AN6/C20UT 
ENVREG 

AVDD 

AVSS 
RA3/AN3/VREF+ 
RA2/AN2/VREF- 
RA1/AN1 

RAO/ANO 

VSS 

VDD 
RAS/AN4/LVDIN 
RA4/TOCKI 
RC1/T1OSI/ECCP2 
RCO/T1OSO/T13CKI 
RC6/TX1/CK1 
RC7/RX1/DT1 
RJ4/BAO 

RJ5/CE 


PIC18F87K22 


3V3D 


RH1/A17/AN21 
__RHO/A16/AN20 
RE2/CS/AD10/CCP10 
RE3/AD11/CCP9 


VSS 
RD1/PSP1/AD1 


RD4/PSP4/AD4/SDO2 
RD5/PSP5/AD5/SDI1/SDA2 
RD6/PSP6/AD6/SCK2/SCL2 
RD7/PSP7/AD7/SS2 
RJO/ALE 

RJ1/0E 

RJ2/WRL 

RJ3/WRH 

RBO/INTO 

RB1/INT1 

RB2/INT2 
RB3/INT3/ECCP2 
RB4/KBIO 

RB5/KBI 

RB6/KBI2/PGC 

vss 

OSC2/CLKO/RAG 
OSC1/CLKI 

VDD 

RB7/KBI3/PGD 

RC5/SDO1 
RC4/SDI1/SDA1 
RC3/SCK1/SCL1 
RC2/ECCP1 

RJ7/UB 

RJ6/LB 


25LC512 E 


3V3D 


3 


ADC ground reference 


for offset algorithm. 
80 R19 


0 
Ce Le 


[65 | 
GE | Sco — < 
[63 | BOOTSP 
Ces | MAINENCA L —2BOOTSPI 

[61 — | MAINENCB ———] MAINENCA 
Cén | SPDMICA — S— |MAINENOB 
Veg | SPDMICB — S SP DMICA 

Ca | MDASHALT S——SPDMICB 

ER «c  |nDASHALT 
[56 — ] 
[55 — ] 


R28 
R31 


3R 
4 [37 e 
S >37 
[| »nPWRHOLD 
R32 


3V3D 


[ 47 | PGD 
[ 46 | MOSI 
4 MISO 


GAINA 
GAINB 


TESTOSC2 
O— 


3V3D 


3V3D 


MISOB[__> 
nSPIEN 


ORO 


TESTOSC1 


ANT16MHZEN 


SCAN[105..100 ^ ]SCAN[105..100] 


SCLO R127 


VPTTUPDN 
nDOT 
nDASH 


dh 


470R 
470R 


nDOT 
nDASH 


330R Y1 


Tas mo — — — — — —L—2 MOSI 
Pas — | R40 220R STR se 
| 43 | VLEDBR 

LS VLEDBRT 


e ]GAINA 
<_|GAINB 


C37 


T 33 pF 


PE4283 N.I. 


[ > MOSIB 
2B [ | —nCS1B 
3B L | —SCKB 


4B 


C97 
1000 pF 


C98 
1000 pF 


nDASHALT 


nDOTALT 


C135 
4.7 pF N.I. 


R123 


47.OK N.I. 


R101 


R102 


itle 


Size 


Date: 


3V3D 


3V3D CN3 
3T 0.01 uF 
10.0K 
MOSI C31 
10.0K MISO C16 
SCK C30 


CNA 
1000 pF 


RP3 
SCAN103 
100K = 
SCAN101 
CN11 
SCAN103 1 1000 pF 
SCAN105 
CN10 
SCAN104 1 1000 pF 
SCAN102 
CNS 
1000 pF 


SCAN100 1 


3V3D 
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L8 
12V 
15 uH 
C132 
330 uF/25V 
SYNC3v3[ 


8-16V in, 3.3V out, 8296, 1A 


U13 L6 
SWITCH 
is 100 uH 
C89 D4 
1uF ONOFE B130 
SYNC FEEDBACK 
C131 
100 pF 
C44 
C59 C71 22 uF/6.3V 
LM2671M-3.3 22 uF/6.3V 22 uF/6.3V 
"Single Point" Ground 
L7 
15 uH 
C134 
12V 5VA 3V3A 
m 100 uF/6.3V 


VIN OUT 
GEBE Enable 


GND Bypass 


LM78L05 C137 C139 
0.1 uF 10 uF/10V 10 uF/10V 
LP2985-33 C138 
0.01 uF 
12V 5VD 
LM78L05 C112 
0.1 uF 100 uF/6.3V 
12V U14 6V 
C60 
1uF 
TAIL1 STNDO1 
—o 
TAIL2 STNDO2 
TAIL3 STNDO3 
TAIL4 STNDO4 
TAIL5 STNDO5 
3V3D 1V8D o TAIL6 
— Tas T ec 
—o —o 
TPS 
TP6 
TP7 
TP9 
C3. C26 TP8 — 
0.1 10 uF/10V 


1 


VDDext 
VDDext 
VDDext 
VDDext 
VDDext 
VDDext 
VDDext 


VDDthd 


GND/MLBCLK 
GND/MLBDAT 
GND/MLBDO 
GND/MLBSIG 
GND/MLBSO 


GND 
GND 


GND (PAD) 
ADSP-21479 


DSP requires +1.2 and +3.3 only. 


3-4V in, 1.2V out, 7096, 1.0A 


un L2 6.2uH R41 0.025R 
VIN SW 1V2D 
ETT u] Normally shunted. 
Dux Use to monitor 5 
u DSP core 
LM2831YMF 11.2K = 1.3V EEN ER 
R38 10.0K = 1.2V lè 
10.0K 8.25K = 1.1V 100 uF/6.3V 
C50 C58 
0.1 uF 22 uF/6.3V — 
"Single Point" Ground 
3V3D 
3V3D 
C102 G 
100 uF/6.3V C25 C24 C19 C38 
0.1 uF 
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CON2 
RIGHT 


1 

2 
CON1 ak 
LEFT 


HOL1 
GND 


HOL2 
GND 


HOL3 
GND 
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c2 
| | Not Installed 
i 
V 
RF 
L1 L2 L7 L8 L5 L6 L3 La i 
pi 772) A 9 e SEN SEN AKA 222: $ CX YN Y Y SEN ASA 9 *—{] Antenna 
e 2 of T ees 0.06uH 0.12uH 4uH 8uH 1uH 2uH 0.25uH 0.5uH 2 
KX3-2M P? 7 I Not Installed TA t ? 
o 5 o 5 o 5 5 CA 5 o A 5 © 5 o 7 5 © 
RF Board P7 + V kob Lot xo X Oo Oo Ox SEG X SEG 
1 AR Xo o Xo o Yo o 46 0 OK 0 0% Lo 90X Lo ¿o fo 9% 
A Ki K2 K7 K8 K5 K6 K3 K4 4 
V 
RF 
P2 
1 1 
GE 2 V MC78L05A 
ps 4 JA e ga EY HIZ/LOZ 72 8 
miso | 5 + e e 
KX3-2M P? SC ers RIS 4 %—o of 4 
8bx 4.7uF KOA A KO gi go KB 
SCK | 9 a P 
ncs |10 
As oj oi N e e CAP COM e e e e e AM BGB 
SS = BMSUB C12 Cu 
sl lic] a C6 EE CT C8 —— co —— C10 —— C11 GE 614 C15 C16 C17 
6 6 0.033uF 10pF 18pF 39pF 82pF 82pF 82pF  330pF 680pF 680pF 680pF 5600pF 
— $—, C198 C19A Ñ | ] 
core eres a] 470pF | 470pF ol Al Ki ol al os ol al on ol al Ki4 ol al os ol al oe E K17 4 a K18 
x s = 3 3 3 3 3 3 3 3 
: : BA OA SI HII 
o M © 
c20 
0.1uF 
sv E L 63n > RF 
V L 125m» 
9 vo GPA Bi L_250n 
PAO [22 
ges ulos GPA2 ZS L_500n V ca BV... "ee 
* dos ën GRASS LO L DRV pu pee 
Ba — — — 
* E S0 GRAS7 HL DRVX el "vn FY COM RLY_COM2 el vy AY COMB RLY_COM4 
"mes Sale ATU ID=0 BEL aœ | (RCA) 17 3 (RC2) >," | (RC3) is 3 (RC4) 
MIR. GPBO 
GPB1 LÈ = LO L DRV +4 u$ HL L DRVO=—$8 3 LO C DRV>4+H u$ HI_C_DRV>>—¢8 > 
17,0 lase a C_20p > SC 2% ? TIE ? ae > 1 Is ? 
sv|-e lai GPBA > C 40p» DET Dez? Kai Dez? 
$— 40 GPB5\-7 USA e U3B e U4B 
to Gress C_80p > 74AC244 7 74AC244 74AC244 = 74AC244 
$— vss GPB7 V V V V 
7 LO_C_DRV> V V 
V MCP23S17 V HI C DRV === === [C 160p >= e rines 
I/O-C: 0x2 [L_63n > , 8X5 A [Liu i ini G 10 8 1 C 160 8 1 
LE Ki EM K5 L K11 MS K15 
Can, vi C24 == 25 == C26 => 
0.01uF 0.01uF 0.01uF 0.01uF 
V V Y V 
c —— =— —— —— 
Sur L 125n 8 1 L 2u 8 1 C_20 8 1 C_320 8 1 
5V = K2 K6 L K12 KI K16 
c28 == c29 == 30 == C31 == 
V 0.01uF 0.01uF 0.01uF 0.01uF 
sia aus Lu V V V V 
lcs ` GPA L2u» L 250n 8 1 L äu 8 1 C 40 8 | C_640 8 1 
18 SCK GPA3 JE K3 K7 L K13 L KIZ 
7S! ie: L_4u> c32 = C33 —— C34 == c35 —— 
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